Trifluoroacetylated peptides as substrates and inhibitors of elastase: a nuclear magnetic resonance study.
Trifluoroacetyl di- and tripeptides have been synthesized in order to investigate their interactions with elastase by proton and fluorine magnetic resonance. These substituted peptides behave as substrates or inhibitors of the enzyme, depending upon their length. They are hydrolyzed with production of trifluoracetic acid and unsubstituted parent peptides exclusively. The amino acid specificity observed and the absence of hydrolysis in the presence of an enzyme substituted at the serine residue of the active site indicate that the trifluoracetic hydrolysis occurs at this site. It requires the fixation of the C-terminal amino acids at the two S' subsites, as does the peptidic hydrolysis of unsubstituted or acetylated oligoalanines. Trifluoracetyl tripeptides exhibit a much higher affinity for the protein, as compared with the unsubstituted or acetylated peptides as well as compared with the trifluoroacetyl dipeptides, and they act as powerful inhibitors of the enzyme. The inhibitory binding mode has been shown to involve the fixation of the trifluoroacetyl group at subsite S4 or in its vicinity, allowing for the cooperative fixation of the C-terminal alanine at S1 and the accommodation of a transproline at S2.